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MATRICULATIOR GEOGRAPHY PAGE 8.

As a ghip sails away from har-
bour, the spector on the coast loses
sightof the hull first, and than of the
masts. Similarly in the case of an
approaching ship, he catches sight
of the masts first, and then the huil.
Now, if the Earth were flat, the big
hull would be visible longer and
gooner than the slender masts.
Hence it is the curved surface of
the Earth which_ opstructs our
view. ’
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Aoden Wood s G!eograﬁh 2 Page 11,

The T:Ionzon at'gea ot on a level
-plaifi,’ 1§ always -cirefllaf. If the
earth were.not,a glone thls Would
not: be so. i
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Manual of Qeography Page 3.

Ships continuing to sail east or
west come at last to the point from
which they started, just as an ant
might crawl round an orange,
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« ARDEN WOOD'S GEOGRAPHY PAGE 11,
In an eclipse of the moon the
shadow of the Earth that is thrown

vpor it is always circular in outline.
This could not be se if the Harth
were nob round.
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MATRHICULATION GEOGRAPHY PAGE &,

A larger portion of the Rarth's
surface is visible from a height
than from a plain.
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ARDEN WOOQDS GEOGRAPHAT PAGE 10.
ARD
LONG MAN’S GEOGRAPEY PAGE 3.

Since the earth is a star it is
natural to suppose 1t like the sun,
moon, and other stars in shape.
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MATRICULATION GEQGRAFPHY PAGE 9.
In travelling to ‘considerable
distance, north or south, new stars
come to view in the directon i
which the traveller is advaneing,
while others disappear in the dire-
tion from which he is 1eceding.

= A ﬁgaz'a G?m{‘“r ael &
qie I a zlﬁmﬂﬂ HUs A
fpur s GIAY /Y AR dEA A
WA § ¥ #it I IW TR SrEd
g an e eca A §

iY

AAE-FEE qmé‘wﬁa g
NO 9

MATRICULATION GEOGBAPHY PAGE 9.
The fact that it is day at some
parts of the earbh when it is night
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at other parts, proves thal the
Earth is round.
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MATRICULATION GEOGRAPAY PAGK 9.
In cutting for a canal, or con-
structing a railway line, it is found
that allowance must be made for
a dip of about eight inches per mile,
in order to attain a uniform level.
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b1 atﬂculatzon Geoyraphy Page 6‘7 6'8

The: Atmosphere i§ & name
given to- thie: entire mass of air
which siurrounds the earth and
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movey whith it . We do npot sec
the air, but cap kuow that it
exists,

(I) By swinging our arms
quickly backwards and forwarde;

(1I) by moving afan in front
of our face.

( IIX ) by the natural movem-
ent of air which couses a wind.

(IV ) by tho changes of heal
and cold.

~: Nature of air -

It is a fluid, 1. e, it flows
freely and easily from one place
to another, so that if air iz drawn
up from one spob more air will
flow 1n to take its place

(II) It is exceedingly elastic,
i, e. easily expanded by heat and
contracted by cold. In an expanded
form it is said to be xarefied; in its
compressed form ib is said to be
denee. In an expanded form it is
lighter and occupies more space,
in a contracted form it is heaveir
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and occupies less space. Air contr-
acts aleo when subjected to pressu-
re, and: expands:again when the
pressure is whith drawn,

—: Component parts of air :—

Airis composed of the following:
elements,

(1) Oxygen,. which exists in
the proportion. oi about 23. pen
cent,

(2} Nitrogen, which- exists- in
the proportion. of about 76- per.
cent,

{ 3.} Corbonic- Aeid gas, which
exists in o very small proportion,

[ 4 ] Watery Vapour, which also.
exists.in. a very minute proportion.

Oxygen is a gas- that Supports
combustion. and animal life.: Nitro-
ogen is. destructive of both, bub
contributes to the growth ot vege-
table life.
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Carbonic Acid gas is the chief
support of plant, but poisonous te
animale in large quantity. Wate-
ry vupbur is the somice of clouds

and 1ain, and is indispensable to
both animal and vegetable life.
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‘Na ]30
ARDEN WOOD'S GEOGRAPHY PAGE 6-7.
The Earth,-as one of the eight
principal planets in the solar sys-
tem iz moving reuind the sun
in a nearly circular path or orbit,
Thia movement of the Earth
round the sun is called its revolu-
tion. The average speed of the
Earth along its orbit is 18% miles
a second, and the time of a comp-
lete revolution iN7 one year or
36561 days. ‘
Besides its movement of revo-
Intion the Earth has a spmnmg
motion like thal ef a top called
rotetion.
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The lime of a complete rota
tion is 24 hours or ome day.
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MANUAL GEOGRAPHY PAGE, 8.

The earth makes one complete
rotation in 24 hours.
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NO. 15 , .
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MATRICULATION GEOG. (1910) PAGE 42,
(otry 47,

L4 »

+ .The ‘whole of the water aurfacee
ot the earth forms a true natural
level. ‘
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NO. 16

ELEMENTARY PHYSICAL GEOG, PAGE 63,

All water seeks the lowest level.
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MATRICULATION GEOG.(1910)PAGE 14,

See diagram to illustrate the
Keasonm ' ‘

—————
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MANUAL GEOGRAFPHY PAGE?7,

The zenith at the antipodes is
our Nadir, and our zenith is their
Nadir,
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NO. 19
I\IANUAL GLEOG. PAGHE 8.
And -

LORG RAR'S GEQGRAPHY PﬁGE Z.

The diimeter of the earth from
east tc west is 7926 miles and its
ciicumferénce 24,900 milee ; .the
dizmeter' ficm north to south is
about 26 miles less than the diat
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meter from Labh to west on account
of the flattening
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Manuol Geography P. 30.

Every particile of matter af-
{racts every otber particle with'a
foree which is directly proportionate
to the producht of their masses and

mvexsu]y to the square of their
digtance..
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NO.21
ELEMENTARY POYSICAL GEOG,
M. B. HILL PAGE 9. -

The earth and sun are bound
together by a wonderfull unseen
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(a)

foree of gravitation. This force pre-
vents the earth from getting more
shan a certain distance away from
the sun and so, 48 it rushes onward
at is forced to move round the sun.

qo « QAR osfiwd oA, 4@,
T ST g &
QT I G T WA I
e ¥ mElt ANV ETE
el g7 wisvg %% (w3y)

n %

wed ¥ | qd) i whd g

N\

LY
a -

o N TR WE QO e &
Wit gt & f1F gra W) vt
et § !

/ wEregRe e g
Gaed & Fr¥ e IR g an gl
waw 9 gadt ¢



(Re)
ND. 22 ‘
MAKUAL GEDGRAPHY PAGE 30,

ibis this great principlesrof Uni-
versal gravitation which keeps every
thing on the surface of the earth *
from flying off 1nto space and which
_holds all the heavenly bodies in
their orbits.
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SGIENQGE PRIMER BOOK P.42,

The force of gravity is diffe-
rent for big stonee dind for little
stoucs, as you can sec by lifting,
or trying to lift them, for g
Stones the force of glaut.y is
1.nge, for little stones it is small
or the weight of big stenes is gr-
eater thani the weight of little
stones,
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SCIENGE PRIMER 800K LP.43

The weight of body 1s not
the same at all places on the sur-

face of the eaith,at the places which
bulge out it is less than at other

plages and it isa very imparbant
experiment of phystes to find the
force of gravity in different places,
India is placed more on the bulgi-
ng part of the Earth than England
hence the force of gravity is less
in India than it is in England.

Therefore it 13 easier to 1ift stones *
:.md jump high in 1ndia than it is
in Enland, but only so little easier

that you would never notice the
difference
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NO.25
THE STURY OF THE HEAVERS P.128, 124

If the obseiver were in a gall
ery when U"yin::g these experiments
and if the cushion were sixteen
(16 ) feet below his hands, ihep”
the time the marble would take
to fall through the rixtcen feet

_would be one secord. The time
occupied by the coik or by the
lead would be the same, and cven

-
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the featlrer itself would fall thr-
ough sizteen feet in one second
1f it could be sereened from {he
interference of the air. Try this
experimeht where we like, in Lon-
don, or in any other city, in any
island or econtinent, on bomid a
ship at see, ‘at the north pole or
thre south pole, or the equator, it
will always be found that any
body of any size or of any_ mat-
erial will fall about sixteen feet

in one' second of time.
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NO.26
THE STERY OF THE HEAV ENS P.J26

A body dropped drows from
the distance of the moon »would
commence ity long journey sc sl-
owly that a thinute, instead of a
secoud, would have elapsed befors
the dirtance of s'xteen feeet had

been accomplished.
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NO.27 ,
MANUAL GEGC P 9

The axis of the Earth makes
an angle of 663%° with the plane
of revolution, and maintains .that
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angle ab all times. Tt follows that
in each complete revolution there
is 2 time when the vnorth pole is
inclined vowards the Sun, and s
time when the south pole is so
inclined. The maximum of 1nclin-
ation in eaph case is 2317 .
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MANUAL GEOGRAPHY
PAGE 10-11.

At each pole there is six months
eontinuous daylight and six mon-
ths continuous darkness.
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THE STCRY OF THE
HEAVENS PAGE 6.

tolemy, fellowing Pythagor-
asg, Plato and Arisictls, acknow-
ledged that the Earlb’s figure was
globuler and he demounstrated it
by’the same argumenis that we
"employ at the present day. He
also discerned how this mighty globe
wasisolatedinspace. Headmitted
that the diwonal movements of
the heavens could be accounted
for by the revolution of {ile
earth upon its axis, but unfor-
tunately he assigned reasons for
the deliberate rejection of this
view. The Xarth, according to
Lim was a fixed body ; it possessed
neither rotation round an axis nor
translation® through space, but re<
mained constantly at rest at what
he supposed t¢ be Although the °
Ptolemaic doclrine is now known
to be framed an guite an extrawa-
zant egtimets of the impori}a.nce of
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the earth in the schemes of the
heavens, yet it must be admit-
ted that the apparent movements
of the celestial bodies can be thus
accounted for with considerable ac-
curacy. -This theoryis described in
the great work known as the
“Almagest” which was written in
the second century of our eras,
and was regarded for fourteen
centuries as the final authority on
all quest,ions of astronomy, the
centre of the universe. According
to Ptolemy’s theory the sun and
the moon moved 1 circular orbits
around the earh in the centre.
The explanation of the movements
of the planels he found to be mora
complicated, because it was nece-
ssary tc account for the fact that
n planet sometimes advanced and-
that it sometimes reirograded.
The ancient geometers refused to
believe that any movement, except
Jrevolution in a circle, was possible
{ for s celestial Jbody: ‘accordingly &
contrivance was devised by which
each plapet was suppesed. to re-
wolve in a circle of which the



(& )

centre described another ciicle
around the earth.
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NO. 30 )
ELEMENTARY RILL'S CEBCRAPHY PACE 64,

The moving foice of waler is
gravitation' acting upon the part
of tne water 1aised above the gene-
ral level.
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GENERAL GEOGRAPHY P.
ELEMENTARY PHYSICAL GEOGRAPSY P, 39

The Atmosphere round the H.i-i:
extends to a height of at Jeaus
50 miles till 200 miles, and pro-
bably considerable higher, but it
can’t support life at a height of
more than about five miles from
she surface of the ground.
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1f a weight of four pounds be
hung on tuch a cosirivance. aé
the earth’s surfice, , the index of
course shows 1 welght of fovnils,
but conceive this balauce, still
bearing the weizhiv appoaded the-
rets, were to be cowried up and
up, the indiccted pirain wonld
become less, until by the tume the
balance reached 4000 miles high,
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where it was twice.as far away from
the Eaith's centre as'at first, the
indicated strain would be reduced to
the fourth part, and the balance would
on]y show one pound. If we could
imagine the instiument to be carried
still forther into the depths of space
the indi¢ation of the scale would
steadily continune to decline by the
time the appaiatus had reached a
distance of 8000 miles high, being then
three times as far from the HEorths
centie as ab'first, the law of gravita-
tion tells us that vhe attraction must
have decieased to one-ninth paxt,
The strain thus shown on the balance
would be only the ninth part of four
pounds, or less than half a pound,
But let voyage be once &gain resumed,
and let not a halt be made this time
until the balanece and its four-pound
wemht have rotreated to that orbib
which ' the moon traverses, in it
monthly ecourse around the Earth.
The distance thus attained iz about
sixty times the radiud of the Haih
and consequently the attraction of
gravitation is diminished in the pro-
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portion of oneto the square of sixly
the spring will thea only be strained.
by the inappreciable fraction of 13,600
part of four pounds it {berefore appe-
ars that a body which on the Eaith
“weighed a ton and a hall would,
if raised 239000 miles, weigh less than
a peusd.
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Holland is the ffattest country
in Europe. Large tracts’ are below-
the lével of the sea and are protected:
by artificial dykes-or embankments.
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The moon revolves 101111(1 it just
" as'the Em bh 1evohes round the sun .

~

o W ST g8 é‘?;sm;i wE &

JEER geat & [T s D et u(-:. ug
TR L EE gzt sa & fr s?\iﬁ gl

R e WY corvas

NO. 86 -
ARBEH WO0DS CEDGRAPHY PAGE 8.

" The moon’s distance from the
Barthi 1s 240,000 miles.

?ie 35, WF@H 5@’ cx{?f{%‘r "{‘."57 S_
* aEnr ot ?{('T gr’i%r }yooco sﬁa si

NO .
THE STBHV DF THE HEAVENS PACE 545‘

Can the moon ever escape from’
sthe ‘thraldom of the tides ? ThlS is
not very easy to answer, bub it -seems”

{
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perhaps not impoqfsi{blle that, the moon
may, ab some future time, be freed
trom tidal control It is, indeed, obvio-
us that the tides, even at present, havo
not the extremely stringent control
over the moon which they once, exer-
cised. We now see no ocean on the
1uivon, nor do the volcanoes show any
trace of the molten lava, There can
hardly be tides on the moon but thete
may be tides in the moon, It may be
that the interior of the moon is still
liot enough to retain an appreciable

degree of fluidity, and if so, the tidal
control would still retain the moon in
itsgrip; but the time will probably
come, if it had aot come already when
the moon will be cold to the centre
cold as the temperature of space. 1f
the matetials of the moon were what
a mathematician would call absolutely
rigid, there can be no doubt that the
tides could no longer exist, and the
moon_ would be ema.ncmated trom tidal
‘control. 16 seems 1mposmble to pre-
dicate hew for {he moon can ever con-
form to'the circumstances of an actual
rigid body, but it msay be concewa.ble
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that at some ‘future time the tidal con-
trel shall have practically ceased.
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THE STORY OF THE
HEAVENS DPAGE 548.

We now find the moon hasa rug-
ged surfase, which testigies to the exis-
tenee of irtense voleanic activity in
former timos. Those voleanoes are now
silent the intarnal fires in the moon
secem to have become exhausted;but the-
re was a time when the moon must have
hecn a heated and semi-molten mass,
There was a time when tho materials
of the moon were 80 lot as to be soft
and yielding, and in that soft and
yielding mass the attraction of our
earth excited great tides,. We have
no historical record of these tides (They
were leng anterior to the existence of
the telescopes, they were probubly long

anterior to tho existence of the human -

raco ), but we hnow that these tides
once cxisted by the work they bave.

»
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aceomplished, and that work is seen
today in the constant face which the
moon turns towards the earth, The
gentle rise and fall of the oceans which
form our tides presenta picture widely
defferent from the tides by which the
moon was once agitated, The tideson
the moon were vastly greater than
those of theearth, They were greater
because the weight of the earth is grea-
ter than that of the mosn,so that the
earth was able to produce much more
poweitul tides in the moon than the
moon has ever been able 1o raise on
the ea1th.
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NO. 39
ASTRONOMY. OF TODAY PACE 20-21.22,

The sun, the ,most impcrﬁq.n,t of
“he celestial bodies so, fur as we.are
concerned, occuies the - central posi-
tion ; not, however, in the whole uni-
verse, but only in that limiled portion
which is known as the golar system.
a Around it, in the following order
outwardél c;xrcle the planets mercury,
venus, Tarth mars, Jtpiter, alr,
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vuranus, and neptune { See fig. %,
Poage 21). At an immensc dista-
+nee beyond the solar system and scat-
-teved irregularly through the depth
<of spaee, -lie the.stars The tawvo first
mentioned members of the solar sys-
~em, mercury and venus, are known ag
*the sinferior planets; apd in their
«courses about the sup, they always
heep well inside the path aleng which
~our .Harth moves. The remaining
vmembers ( exclusive of the Earth ) are
«called superior planets, and their paths
+3is all ous side that of the Earvh.
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NO. 40
THE STORY. OF° THE HEAVENS® PAGE 543..

At the. begioning of-the history
we found the earth- and<the moon close-
together, We found that the rate ofy
rotation of the earth. was only. a feiv:
bours,. instead: of: twenty four hours.
We found that the moon- completed.
its journey round the primitive eartl:
in exactly the same time as the primi-—
tive earth-rotated.on ils- axir,.so that-
the two bodies were then constantly-
face to- face: Such a state of things:
formed what a mathemntician. would:
deacribe ag a-eas+ of unstable dynami-
cal egpilibrium It could- not last.
It may be> com.red to- the-case of a
needls balanced on ite- point; the-
needle must fall to one side- or the-
other. ln. the same way, the moons
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couldnot continue te preserve its posiv
tion. Thers were two courses agen:
the moown must either have fullen back
on the earth or-been reabsorhed into
the niass of the earth, or,. its must
have commenced its- outword journey.
Which of these courses was the moon-
ir-adept # We have mo means, per-
Baps of knowing exaclly what it was
which Ditermdned’ ihe moonr- to one
courserather than to ancther, but asto
the coursewaich was actually taken
bherecan be no doub¥, The fiet thot the
moons exists shows that # did ros
rettrm to' therearth, bul summenced its
outword jourpey.” As the moon rece-
des from the earth rt must, in confor-
mity with kepler's law, requirs a longer-
time' to complete its ievolution. I
has thus happened that, from the corigi-
nal perietd of only a few hours. the
duration has increased uatil it has-

reached the Present nuwmber of 656+
hours, ’
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NO- 41
THE STORY OF TG

IIEAVEs8 PAGE 75
The average value of that distance iv
939,000 mles. In 1aro cnenmstancey
it may approach to & dwtance bt
htsle wore than 221,000 miles, or 1e-
cede to & distance hardly less than
233,000 mules, but the ordinay fluctua-
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*ions do not exceed more than abong

13,000 miles on either side of its
mean value
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MANUAL GEOGRAPHY
PAGE 14.

The moon performs its revolution
in a little more than 271 days.
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MANUAL GEOGRAP’HY

PAGE 14,

"The moon revolves round the
Earth from west'to east, which is the
. directior of the Rarth’s retation.

v
¢
v, »

wo 1 Y '
oYy, JEUNT SHACS! QB 18

sfrata § v wilel ot t;ua 7 g
Ny aa'} Erszwr aﬁ m’?a % ‘Eﬂff A gad &l g |

ma——avfm w&m q gw & ar

kLTI ,

¢ et Mt St

WO, 44 -
LONG . BiANS DEOCRAPRY: PM}E 9.

Those (atars ) which ‘do nob ap-
jpear 40 meve are. ‘called - fixed 'stars,
awhile those-which-change' their positions
arewcalled. planets . 1 T
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About 3,000 fixed star sare visible
. at the same time to the naked eye,

and over 20.000,000are visible through
large telescopes
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MANUAL GEOGRAPHY PAGE 4

The most important of these are
the planéts ( Gr. Planetes, s wan-
derer) of which the chief are-miercury,

Venus, the earh, mass} Jupiter, Satuin,
wuranus, and neptune,
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(&) Jupiter  { geealy ) BeWeoocos e
(§)Saturn  ( wivig=T ) meRocoooe Mz
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! PAﬂE 7. ‘
The zodiac { FJ.om Gr. zodian ; &

small figure painted or carved ) is a
belt in the celestial sphere, which

extends about 9 north and south of the

L
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~gbliptic, and within which the -chiel
planets perform their revolutions,

-

‘ The Zodiac iy se called becanse
most of the constellations which occupy
its twelve divisions of 30 each were 1e-
presented by figures] of) animals,
These figures are called the signs of the
zodiac The twelve signs of the zodiac
are as followsg .~

(1)Aies  (Ram )¥w _
(2) Tomeis ( Bull ) gw Spring.
(8) Gemini ( Twins ) fargs

(4)YCancer  (crub) e

(5)Leo ( Ion ) far } Summer
(6) Virgo | Virgin ) swear

(7) Libra ( bnlance ) gar

(8) Scorpic  (Scorpion) a.rﬁﬁq,-} Autumn
(9 ) Saggitatius ( Archer } ug

{10} Uapricornus( Goat ) zez

(11) Aquming (Watercanier) g } Winter,
{12) Piates ( fish ) &t

L L T,
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SGIENGE PRIMER BOSK. I, PAGE 42

Yor the same stone the force of
gravily, that is, the weight of the
stone, is greatest just on.the- surface
of the Barth  If we lift the stone gets
Yighter, but only little lighter that you
will not be able to- tell the dlfference
by litting the weight of it in yourhand.
1f we take the stoue down a- well, too,
it wil. gt Hghter.
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THE STCRYOF HEAVE'\IS
- PAGE 3387.

We see here the bead of the
comeb containing as its brightest spot-
what is called the: nueleus. and in
which the material of the comet séems
to be much demser than. elvewhere.
Surrounding the nucleus we find cer-
‘tain 'definite layers'of luminous materi-
al, the' coma, or: head from 20,000 to
1,000, ‘000 'miles in diamecter: from.
swhich the tail seems tb -sbreum. away.
This view may 'be regarded’ as showing
a typical object of this class) but  the
varieties eof structurs presentéd, by
diferent comets are almost in nume-
rable. In some cases we find the ).
nucleus absent ; in_other cases we find

© the 1ail to be wanting. The tail g,
.20 .doubt, a ' conspicuous featiu-e in
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those great comets which receive uni-
iversal, attention but in the small teles-
copic objects, of which a few are gene-
rally found every year, this feature is
usually absent: not only do comets
presen tgreatvarieties inappearance but
even the aspect of a single object un-
dergoes gleaﬁ change. The comet will
sometimes increass enormously,in bulk ,
sometimes it will diminish , somebimes
it will huve a large tail, or somntimes
no tail at all. Measurements of a
comet’s size ave almost futile; they may
cease to be trne even during the few
hours in which a comet is observed in
the course of anight.
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A solar eehpse 18 caused: when. -
the earth come 1h hhe shadow of the-
moon east by thesun:

. A iumr eclipse i8. eaused when
the mdon fallsin the- earth’s shadow.
Thql’tbarth being much larger than.moon,.
s shadow extends. far beyond- it, and
where it reaches the-moon it 18 always.
so- auch larger than latter that it may
ka-wholly 1mmelsed in it
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A0, 51 T
MANUAL CECRAPHY PAGE

The diameter of the sun is 867,000
miles,
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NO. 52 | o
MANUAL GEOGRAPHY PAGE 6.

There are fixed stars, which shine
in their own light and probably like
\ gur own san, centres of system,
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NO. 53
MANUAL GEGGRAPHY PAGE 4
The sun is a vast ball, 13,000,000
times as large as the earth.
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NO. &4
ARDEN WOOD’S GEOGRAPHY PAGE 4

The sun.is one of the smallest cf ,
the fixed sbtars. Compared with the
earth, the sun is of vast size. Itis
nearly 14 million times the size of the
earh, and 500 times the size of all the
planets taken together.
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motion, Consider all that this great
question involves. The sun has around
it a retinue of planets and their atten-
dants satellites, the comets, and e
host of smaller bodies The question
is whethere thissu perle system isrevolv-
ing arourd the sun ab rest in the mid-
dle ox whether the whole system-—sun,
planets, and comets—is not moving on
~bordi1y through gpace,

Herschel was the first to solve
this noble problem ; he discovered that
our sun and the splendid retinue by,
which it is attended are movmg in
space. e not only discovered this,
but he ascertained the direction in
which the system was moving, as well
a.s t.he g,ppromma.te velocity with which
‘that movement Was probablyperformed.
At hag begn shown that the sun and
‘his system, is now hastening towards =
poind of the heavens near the constel-
Jation Lyra. The velocjty with which
Jshe xaotion it performed sorresponds 4o
the magnitude of- the system , quicker
than the swlftesﬁ rifle; bullet that was
«ver, fired, the sun, bearing with it the
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earth and all: the other planets, is now
8weeping onwards. '

We o the fearth- participate in
that motion. XEvery half hour we are
something like ten thousand miles ne-
arer to the constellationof Liyra than we
should have besn if the solar syltem
were nob animated by this motion. As
we are proceeding at- this stupendous
rate towards Lyra, it might at first be
supposed that we ought soon to get
there ; but the distances of:the stars
in that neighbourhood seem not less
than those of the sbars elsewhere, and
we may be certain thut the sun and his
system : mush travel at the present rate:
for-far more than a million years befores
we have crossed the abyss between our:
present position-and the frontiers of
Lyra. It must however, be acknow-
Jedged that our estimate of the actual
speed with which our solar system is
travelling is-ex-ceedingly uncertain..
but this does not in the least affect
‘the fact that we are moving in the-
divection fifstr approximately indicated

by Herschel
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" PABE 8. -
Like the Harth the moou has no
Light of its own. Tt shioes at night

because 1t 1efleet the hght which 1t
1eceives fiem the sun,
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THE STORY OF HEAVENS
PAGE 533.

“But =umber every grain of sund,
Wherever salt wave touches land,
Numbexr in single .diops the sea,
Number the Jeaves on every tree,
Number earth’s livifg creaturés, all
That run,that fly, that swim,that crawl,
Ofsands,drops,leaver and sivesihecount
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Add up into one vast amount,
Aund then for every .separate one
Of =all those, let a flaming sun
Whirl in the boundless skies, with each
Its massy planets, to outreach
All sight, ull thought: for all we see

Encireled with infinity,

Is but an island.”
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NO 62. |
THE STBRY OF THE HEAVENS PAGE 51B,

From each square foot in the sur-
face of the sun emerges a quantity of
beat as great as could be produced
by daily combustion of sixteen tons
of coal,
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NO. 638

STORY OF THE HEAVENS
PAGE 548-547.

Let us clearly understand what
we mean by, a month of one day. We
mean that the time in which the moon
revolves around the earth will be equal
to the time in which the earth rotates
around its axis. The length of this
day, will, of course, be vastly greater
than our day, The only element of



( ey )

unecerlaicly in these enquiries ariges '-
wlien we atteinpt io give numerical
acenracy to the statements. It seems
to be a8 true as the laws of dynamics
that a state of the earth-moon system
in which the day and the month are
equal must be ullimately atiained,
but when we altempt to- slate the
Jength of that day we introduce a
hazardous clement into the enquiry.
In giving any estimate of ils length,
it. must be understood that the ma-
gnitude is stated with great reserve.
It may be crroneons {osome extent,
though, perbaps, sot 1o any considerable
amount. The length of this great day
would seemn to be about equal to fifty-
seven of our days. In other words,.
al some critical time, in the excessively
distant future, ihke earth will. take
aomething like 1,400 hours to perform
a rvotation, while the moon will
complete its journey precisely in the:
sametime.
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ngbt travels at the slorost ‘isere-
dible speed of 18600 miles “a second,



(vs)

Nevee the less the Light of the sun
ahes more Lhan eight minutes to reach
the earth.
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NO. 67
STORY OF HEAVENS
PAGE 547.

We refor, of course, to the fact
that the moon at the present time cons- -
tantly turns the same face to the

+ earth
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NO. 68
THE STORY OF HEAVENS PACE 74.

When we measure the actual
diameters of the two globes, we find
that of the earth to be 7,914 miles
and of the moon 2,160. miles so that
the diameter of the earth is nearly four
times greater than the diameter of
the moon. If the earth were cut’ into
50 piececes, all equally large, then one
of these pieces rolled into a.globe
. would equal the size of the moon,  The

superficial extent of the moon is equal
!
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to aboutb cone thirteenth part of the
surface of the +earth The bemisphere
our neighbour :turms towaitds us exhi-
bits an aiea equal to about one
twenty-seventh pait of the area of
the earth.,

This, to speak aproximately, is
about double the actual extent of the
confinent of Ruiope. The average
materials of the emh are, however.
smuch heavier than those contained
in the moon. It wolud take moie
than eighty globes each as pondetous
-a8 the moon, to weigh down the earth.
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NO- 69
THE STORY OF HEAVENS PAGE 12-12.

The first(Fig,2)represent the dome= J
erected at Dunsink observatory for the
equatorial _telescope, the objectglass-
of which was presented. to the Boarck
of Trinity College, Dublin by the-late
sir James South, The main part of’
the building is a cylindrical wall, o
the top of which reposes a hemispheri--
eal 100, ln this roof is a shaftsr,
which cap be opeped, so as fo allow.
the observer in the interior to obtain,
a view of the heavens- The dome-is.
eapable of revolving so that the opening;
may be turded towords that part of
the sky where the obhject happens to be:
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situaled, The next view ( Fig. 3 )
exbihits a section through the dome,
sllowing the machinery by which an
attendant causes it to revolve ;as well
as the telescope itself, The eye of
the observer is placed at the eye piece
ard he is represented in the act of turn-
ing 2 handle, which has the power of
slowly moving the telescope, in order
to adjust the instrument accurately on
the celestial body which it is, desired
to observe,
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THE STORY OF HEAVENS.
PAGE 837,

It was not, however, until the
great discovery of newton had disclo-
sed the Inw of universal gmvrmtmn
that i5 became posible to give o physi-
aal explanation of the tides. It was
then seen how the moon attracts the
whole ea:th and every particle of the
earth. It was seen how the fluid par-
ticles which form the oceans on the
earth wers enablied to obey the attrac-
ion in a way that the solid parts could
not. When the moon is overhead it
tends to draw the water up, as it were,
into a heap  underneath, and this
to give 1ise to ibe high tide The
waler on the opposite side of the earth
is also affected 1n a way that might
not be at Gret anticipated. The moon
abthracls the solid body of the earth
with greater intensity thap 6 attracts
the waler ab the other side which lies-
more distant from it. The earth is
thus dravwn away fiom the water, and .
there is therefore a tendency to a high
tide as well on theside of the earth
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avay from the moon as ou that tc--
wards the moonr The low tides ocuu-
py the jusermediate positions.
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NO. 71T '
STAR LAND PAGE 28.,

In the middle of the day, when
the sun is higlh. i’ the heavens, it i
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impossible fore us -to form .a nation
-of the size:Gf, the sun people will form
-~very different-estimates as to his appa-
rent ‘bigness. Bome will -say he looks
as large as adinner plate, but -such
‘dtate meuis are meaningless, unless we
-say whers the plateis to beheld. 1Ifit
‘be -near the-eys, -of course ‘the plate
wmay hide the sun, and fox thatmatter,
-every thing else also If the plate be
sbout 8 bundred feet away., then it
wuight just -about hide the sun. if
the plate were .move than a hundred
feet distant then it could not hide
the sun entirely, and the further the
plate, the smaller it would seem.
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ASTRONOMY OF TODAY
PAGE 128~129-

The theory which seems to bhave
received most acceptance is that put
forward by Halmholtz in 1854 His
idea was that gravitation produces
conbjnual contraction, or fallingin of
the outer parts of the sun, and thab

. this falling in its turn, generates enough
heat to compensate for what ie being
given off- The calculations of Helm-

* holtz showed that a contraction of
aboul 100 feet a year from the surface
towards tho centre would suffice for
the purpose, Inrecent years however,
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- -this éstimate-has been extended fo. about
180 feet.-, . ... g

N ew.re'i-the]ess, + even with ‘fhis “increa~
sed figure’,:the' shrinkage ‘reqbired is so
slight in comparistn. with - the’ immense
girth.of the sun, that it would take =
continual conhlact.lon at thls rate for abo-
ut 6000 years,, to show ever m ‘our finesb
telescopesl that any change in the gize of
that body was teking place’ at all Upon
this assumption of ' cotinuous - conbractmn,
atime should . however ; eventually be

-, reached whén the;sun"will-have shrunk to
.“such a degree of. golidity , that:it will not
-be able to-shunk apy.,. further, Then4 the

.. loss of heat ngt bemg' made ’ up for any

_ longer, the body of fhe ‘siin should begin
to grow “eold. But we ‘néed not be distress-
ed on’ thls account for it will take -some
*"10,000,000 years-, accordmg to"the &above

i theory before thei:solar orb :becorhes too
cold to support lifs upon our Earth., .
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ASTRONOMY OF TODAY
PAGE 44-45

Notwithstanding the acknowledged
truth and farreaching scove of the law of
gravitation — for we find its effects exem-
plified in every portion of the Universe
there are yet some minor movements
which it does not account for. Tor insta-
nce, there are small irregularities in the
movement of mercury which can not be
explained by influence of posible intra
mercurial planets and similarly there are
slight unaccountable deviations in’the
mations of our neighbour the moon,
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There a1e some bodies which come
into contact with the atmospuere of
the Earth when the heat geuei ted by
friction igunites them, and they are
consumed They then become visible a
shooting stars Some times they fall on
the Eaith and are then called Aerolites
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